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(54) DATA PROCESSING METHOD AND DATA PROCESSING DEVICE

(57) A data processing method includes: outputting
output information, the output information including co-
ordinate system setting information to specify a corre-
spondence between each of one or more coordinate axes
of a coordinate system and each of attributes each of
which is assigned to each of the one or more coordinate
axes, thereby enabling an image generation device in-

cluding a control unit to acquire the output information
and to generate an image including a graph drawn in a
coordinate system, which is set in accordance with the
correspondence specified by the coordinate system set-
ting information of the acquired output information, based
on data on the attribute.
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Description

REFERENCE TO RELATED APPLICATION

[0001] This application is based upon and claims the
benefit of priority from Japanese Patent Application No.
2017-122892, filed on 23 June 2017, the entire contents
of which are incorporated herein by reference.

BACKGROUND

1. Technical Field

[0002] The technical field relates to a data processing
method and a data processing device configured to gen-
erate an image including a graph drawn in a set coordi-
nate system based on measurement data regarding an
arbitrary attribute.

2.Description of Related Art

[0003] Conventionally, there are a device using a desk
calculator and a device using a personal computer as
devices that draw a graph based on measurement data
obtained by a sensor.
[0004] In either case, for example, various scientific
characteristics such as a voltage, a current, a pressure,
and a temperature are measured by the sensor, and the
measurement data is plotted in a coordinate system hav-
ing separately set coordinate axes during the measure-
ment or after the measurement, whereby the graph is
displayed on a display.
[0005] For example, a device as in "Casio Computer
Co., Ltd., "fx-CG20 Software Version 2.02 User’s Man-
ual", [online], October 13, 2015, E-CON 3 Mode (Data
Logger Controller), [searched on February 23, 2017], In-
ternet <URL: http://support.casio.jp/storage/pdf/004/fx-
CG20_soft.J.pdf>" has been known.
[0006] In general, such a drawing device is used in
lessons in schools in many cases. In the lessons, for
example, each student transfers data measured by car-
rying out an experiment to a calculator owned by each
student. Each student operates the calculator and plots
measurement data transferred to the calculator in a co-
ordinate system in which coordinate axes have been ar-
bitrarily set by each student, thereby drawing a graph on
a display of the calculator.
[0007] However, there is the only way of illustrating the
display of the calculator directly to other students in order
to notify other others of which graph that has been drawn
based on the data measured by a certain student. In ad-
dition, if another student tries to draw a different graph
with the same format as the graph format used by the
certain student to draw the graph using different data
measured by the other student, humans need to visually
confirm graph of the certain student and read "a vertical
axis, a horizontal axis, a regression pattern, a data dis-
play range" and "a display mode (a type, a color, or a

thickness/size) of a line and a plotted point) and manually
set a graph format of a calculator of the other student so
as the obtain the same content as the read content.

BRIEF SUMMARY

[0008] A data processing method includes: outputting
output information, the output information including co-
ordinate system setting information to specify a corre-
spondence between each of one or more coordinate axes
of a coordinate system and each of attributes each of
which is assigned to each of the one or more coordinate
axes, thereby enabling an image generation device in-
cluding a control unit to acquire the output information
and to generate an image including a graph drawn in a
coordinate system, which is set in accordance with the
correspondence specified by the coordinate system set-
ting information of the acquired output information, based
on data on the attribute.
[0009] A data processing method includes: acquiring
output information including coordinate system setting
information output from an external device that outputs
the coordinate system setting information to specify a
correspondence between each of one or more coordinate
axes of a coordinate system and each of attributes each
of which is assigned to each of the one or more coordinate
axes; and generating an image including a graph drawn
in a coordinate system, which is set in accordance with
the correspondence specified by the coordinate system
setting information included in the acquired output infor-
mation, based on data on the attribute.
[0010] A data processing device outputs output infor-
mation such that an image generation device including
a control unit acquires the output information including
coordinate system setting information to specify a corre-
spondence between each of one or more coordinate axes
of a coordinate system and each of attributes each of
which is assigned to each of the one or more coordinate
axes, and generates an image including a graph drawn
in a coordinate system, which is set in accordance with
the correspondence specified by the coordinate system
setting information of the acquired output information,
based on data on the attribute.
[0011] A data processing device acquires one set of
output information, output from an external device which
outputs coordinate system setting information to specify
a correspondence between each of one or more coordi-
nate axes of a coordinate system and each of attributes
each of which is assigned to each of the one or more
coordinate axes, and generates an image including a
graph drawn in a coordinate system, which is set in ac-
cordance with the correspondence specified by the co-
ordinate system setting information included in the ac-
quired one set of output information, based on data on
the attribute.
[0012] A non-volatile recording medium has a program
recorded thereon that is executable to control a computer
of an electronic device including a control unit to execute:
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outputting one or more sets of output information thereby
enabling an image generation device (server) including
a control unit to acquire the one or more sets of output
information including coordinate system setting informa-
tion to specify a correspondence between each of one
or more coordinate axes of a coordinate system and each
of attributes each of which is assigned to each of the one
or more coordinate axes and data on the attribute and to
generate an image including one or more graphs drawn
in a coordinate system, which is set in accordance with
the correspondence specified by the coordinate system
setting information included in one set of output informa-
tion among the acquired one or more sets of output in-
formation, based on one or more pieces of the data in-
cluded in the acquired one or more sets of output infor-
mation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The components in the drawings are not nec-
essarily to scale relative to each other.

Fig. 1 is a view illustrating an external configuration
of a graph drawing system including a graph function
calculator and a tablet terminal according to an em-
bodiment of an electronic device and a terminal de-
vice of the present invention;
Fig. 2 is a block diagram illustrating a configuration
of an electronic circuit of the graph function calculator
according to the embodiment of the electronic device
of the present invention;
Fig. 3 is a table illustrating content of a sensor data-
base stored in a memory of the graph function cal-
culator;
Fig. 4 is a table illustrating content of a formula da-
tabase stored in the memory of the graph function
calculator;
Figs. 5A and 5B are tables illustrating an example
of a data structure and data of graph drawing format
data stored in the memory of the graph function cal-
culator and an example of a data structure and data
of integration format data stored in a memory of the
tablet terminal;
Fig. 6 is a block diagram illustrating a configuration
of an electronic circuit of the tablet terminal according
to the embodiment of the terminal device of the
present invention;
Fig. 7 is a flowchart illustrating measurement data
analysis processing of the graph function calculator;
Fig. 8 is a flowchart illustrating graph drawing
processing in the measurement data analysis
processing of the graph function calculator;
Fig. 9 is a flowchart illustrating terminal processing
of the tablet terminal;
Fig. 10 is a flowchart illustrating integrated graph
drawing processing in the terminal processing of the
tablet terminal;
Fig. 11 is a diagram illustrating a DC circuit to be

measured according to the embodiment of the meas-
urement data analysis processing of the graph func-
tion calculator;
Figs. 12A1, 12A2, 12B1, 12B2, 12C1, and 12C2 are
diagrams illustrating measurement result graphs
drawn according to graph drawing processing in
measurement data analysis processing of the graph
function calculators in comparison among the re-
spective calculators;
Figs. 13A to 13D are views illustrating measurement
result graphs of measurement data drawn with a
specified graph drawing format based on each
measurement data and graph drawing format data
acquired from the plurality of graph function calcu-
lators according to the terminal processing of the tab-
let terminal;
Fig. 14 is a flowchart illustrating terminal processing
according to another embodiment of the tablet ter-
minal;
Fig. 15 is a flowchart illustrating graph drawing
processing according to another embodiment of the
graph function calculator; and
Fig. 16 is a conceptual view illustrating a configura-
tion of a graph drawing system including the plurality
of graph function calculators and the tablet terminal
that utilizes a web server on a communication net-
work.

DETAILED DESCRIPTION

[0014] Hereinafter, embodiments of the invention will
be described with reference to the drawings.
[0015] Fig. 1 is a view illustrating an external configu-
ration of a graph drawing system including a graph func-
tion calculator 10 (10A to 10C) and a tablet terminal 30
according to an embodiment of an electronic device and
a terminal device of the present invention.
[0016] The graph drawing system is introduced in
school lessons, for example, and is configured to include
graph function calculators 10A, 10B, 10C, and so on,
which are a plurality of electronic devices, and a tablet
terminal 30 which is a terminal device. Here, it is assumed
that the plurality of graph function calculators 10A, 10B,
10C, and so on are used by students, respectively, and
the tablet terminal 30 is used by a teacher.
[0017] All of the graph function calculators 10A, 10B,
10C, and so on and the tablet terminal 30 have a com-
munication connection function capable of data commu-
nication with each other.
[0018] Further, each of the graph function calculators
10A, 10B, 10C, and so on has a function of collecting
measurement data measured by various sensors SEn
via a data logger 20, a function of drawing a measurement
result graph generated by plotting the collected meas-
urement data as points P1, P2, and so on in a coordinate
system having manually or automatically set horizontal
axis and vertical axis together with a regression graph
and displaying the measurement result graph and the
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regression graph on a display unit 12, and a function of
outputting the collected measurement data and format
data for drawing the displayed measurement result graph
(graph setting format data, including each setting data of
a horizontal axis, a vertical axis, and coordinates of a
display range, regression equation data of the regression
graph, a display mode (a type, a color, a size/thickness)
of a plotted point and a line, and the like) to an external
device such as the tablet terminal 30.
[0019] Incidentally, any of a function of outputting data
to be output by converting the data into a QR code (reg-
istered trademark) and displaying the QR code on the
display unit 12, a function of converting data into a voice
code such as an ultrasonic wave and outputting the data
from a voice output unit, a function of outputting data via
a wireless or wired communication unit, and the like may
be used as a function of outputting data of each of the
graph function calculators 10A, 10B, 10C, and so on.
[0020] Further, the tablet terminal 30 has a function of
receiving each measurement data and graph drawing
format data output from each of the graph function cal-
culators 10A, 10B, 10C, and so on (a function of decoding
the QR code captured by a camera unit 32 to acquire
data in the case of the QR code, and a function of de-
coding the voice code input by the voice input unit to
acquire data in the case of the voice code), and a function
of specifying any graph drawing format data among the
respective pieces of received graph drawing format data,
and drawing a measurement result graph of each re-
ceived measurement data with the specified graph draw-
ing format together with a regression graph and display-
ing the measurement result graph and the regression
graph on a touch panel-equipped display unit 31.
[0021] For example, all of the graph function calcula-
tors 10A, 10B, and 10C illustrated in Fig. 1 collect meas-
urement data I (A) and V (V) of a current I and a voltage
V in a certain circuit, measured by a current sensor <1>
SE1 and a voltage sensor <2> SE2. Based on graph
drawing format data stored in a memory 14, the graph
function calculator 10A of a student A plots the measure-
ment data I (A) and V (V) as the points P1, P2, and so
on in a coordinate system in which a vertical axis is set
to the current I (A) and a horizontal axis is set to the
voltage V (V), and displaying a measurement result graph
Ga in which a regression graph re1 according to a linear
regression equation is drawn.
[0022] Further, the graph function calculator 10B of a
student B plots the measurement data I (A) and V (V) as
the points P1, P2, and so on in a coordinate system in
which a vertical axis is set to the current I (A) and a hor-
izontal axis is set to the voltage V (V) based on the graph
drawing format data stored in the memory 14, and dis-
playing a measurement result graph Gb in which a re-
gression graph re2 according to a quadratic regression
equation is drawn.
[0023] Further, the graph function calculator 10C of a
student C plots multiplied values VI (W) of measurement
data as the points P1, P2, and so one in a coordinate

system in which a vertical axis is set to the multiplied
value VI (corresponding to power P (W)) of the current I
(A) and the voltage V (V) and a horizontal axis is set to
time T (s) based on the graph drawing format data stored
in the memory 14, and displaying a measurement result
graph Gc in which the regression graph re2 according to
the quadratic regression equation is drawn.
[0024] Further, the tablet terminal 30 of the teacher
receives the measurement data I (A) and V (V) of each
of the graph function calculators 10A, 10B, and 10C and
the graph drawing format data, draws a coordinate sys-
tem set according to each setting data (a vertical axis VI
(W), a horizontal axis T (s), Xcmin, Xcmax, Ycmin, Yc-
max) of coordinates of the horizontal axis/vertical ax-
is/display range included in the graph drawing format da-
ta of the graph function calculator 10C of the student C
among the received data, and plots the multiplied values
VI (W) as the points P1, P2, and so on based on meas-
urement data of each of the graph function calculators
10A, 10B, and 10C. Further, the regression graph re2
according to the regression equation data (quadratic re-
gression equation) of the regression graph included in
the graph drawing format data of the graph function cal-
culator 10C of the student C is drawn, whereby the meas-
urement result graphs Gac, Gbc, and Gc are displayed.
[0025] In addition, the tablet terminal 30 also displays
a measurement result integrated graph Gabc obtained
by combining the respective measurement result graphs
Gac, Gbc, and Gc, drawn according to the graph drawing
format data of the graph function calculator 10C of the
student C, in a superimposed manner.
[0026] Accordingly, it is possible to easily draw the
measurement result graph of the measurement data col-
lected by the graph function calculators 10A, 10B, and
10C of all the students, for example, according to the
graph drawing format data set in the graph function cal-
culator 10C of a certain student.
[0027] Fig. 2 is a block diagram illustrating a configu-
ration of an electronic circuit of the graph function calcu-
lator 10 according to the embodiment of the electronic
device of the present invention.
[0028] The electronic device can be configured not on-
ly as the dedicated graph function calculator 10 but also
as personal computers, smartphones, mobile phones,
touch panel-type personal digital assistants (PDA), elec-
tronic books, portable game machines, and the like which
have an input function of measurement data (scientific
characteristics), a graph drawing function, and a data
output function (in which a measurement data analysis
processing program is mounted).
[0029] Incidentally, an electronic device in which phys-
ical keys (buttons) are not mounted as in the graph func-
tion calculator 10 displays a software keyboard similar
to the keys of the graph function calculator 10 and exe-
cutes processing in response to a key operation with re-
spect to the software keyboard.
[0030] The electronic circuit of the graph function cal-
culator 10 includes a CPU 13 which is a computer, and
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the CPU 13 is connected to a key input unit 11, a display
unit 12, the memory 14, a recording medium reading unit
16, a communication unit 17, and an external device in-
terface (I/F) 18 via a control and data bus Bus.
[0031] The CPU 13 controls an operation of each unit
of the circuit in accordance with a measurement data
analysis processing program 14a stored in the memory
14 and executes various types of calculation processing
in response to a key input signal from the key input unit
11. The measurement data analysis processing program
14a may be stored in advance in the memory 14, may
be read from an external recording medium 15 such as
a memory card and stored in the memory 14 via the re-
cording medium reading unit 16, or may be downloaded
from an external web server 40 accessed via the com-
munication unit 17 and a communication network (Inter-
net) N and stored in the memory 14. The measurement
data analysis processing program 14a is configured so
as not to be rewritable by a user operation of the key
input unit 11.
[0032] The memory 14 further stores a sensor data-
base 14b and a formula database 14c as such data that
is not rewritable by the user.
[0033] Fig. 3 is a table illustrating content of the sensor
database 14b stored in the memory 14 of the graph func-
tion calculator 10.
[0034] In the sensor database 14b, types (sensor
types) [Current], [Voltage], [Temperature], and so on of
data (scientific characteristics) to be measured by the
corresponding sensor and output units [A], [V], [°C], and
so on of measurement data (scientific characteristics)
are stored in association with sensor IDs [0001], [0002],
[0003], and so on for identifying various sensors that
measure various types of data such as a current, a volt-
age, a temperature, a pressure, and an acceleration.
[0035] Fig. 4 is a table illustrating content of the formula
database 14c stored in the memory 14 of the graph func-
tion calculator 10.
[0036] In the formula database 14c, various formulas
(scientific theoretical formulas) including data of the cor-
responding type as an element of an equation and re-
gression equations corresponding to the formulas, re-
spectively, are stored in association with the types (sen-
sor types) (one or a plurality of types) of the data to be
measured by the various sensors stored in the sensor
database 14b.
[0037] As illustrated in Fig. 4, two formulas represent-
ing a relationship between the current I (A) and the volt-
age V (V) are stored in the first row and the second row
of the formula database 14c, and one formula represent-
ing a relationship between a distance L (m) and the time
T (s) is stored in the third row.
[0038] Incidentally, a unit conversion equation, config-
ured to convert the measurement data into the unit of the
formula when a unit of measurement data obtained by
the sensor is different from a unit of the equation element
constituting the formula, is also stored in the formula da-
tabase 14c.

[0039] Further, a format data area 14d, a measurement
data area 14e, a graph drawing data area 14f, and a
display data area 14g are secured in an area for storing
rewritable data in the memory 14.
[0040] The above-described graph drawing format da-
ta is stored in the format data area 14d. Fig. 5A is a table
illustrating an example of a data structure and data of the
graph drawing format data stored in each of the memories
14 of the graph function calculators 10A, 10B, and 10C,
and Fig. 5B is a table illustrating an example of a data
structure and data of integration format data to be de-
scribed later.
[0041] The graph drawing format data includes first for-
mat data and second format data. The first format data
includes each setting data of the horizontal axis, the ver-
tical axis, and the coordinates of the display range and
the regression equation data of the regression graph,
and the second format data includes data for specifying
a display mode (a type, a filling color, a line color, or a
size) of a plotted point and data for specifying a display
mode (a type, a color, or a thickness) of a plotted line.
[0042] When the graph drawing processing illustrated
in Fig. 8 to be described later is executed in each of graph
function calculators 10A, 10B, and 10C, a unique coor-
dinate system is set for each calculator. As a result, first
format data of the graph function calculator 10A is set
such that a horizontal axis is "Voltage V (V)", a vertical
axis is "Current I (A)", coordinates of a display range are
"Xamin, Xamax, Yamin, Yamax", and regression equa-
tion data of a regression graph is "Linear Equation (y =
ax + b)" as illustrated in Fig. 5A. First format data of the
graph function calculator 10B is set such that a horizontal
axis is "Voltage V (V)", a vertical axis is "Current I (A)",
coordinates of a display range are "Xbmin, Xbmax, Yb-
min, Ybmax", and regression equation data of a regres-
sion graph is "Quadratic Equation (y = ax2 + bx + c)".
First format data of the graph function calculator 10C is
set such that a horizontal axis is "Time T (s)", a vertical
axis is "Power P (W)", coordinates of a display range are
"Xcmin, Xcmax, Ycmin, Ycmax", and regression equa-
tion data of a regression graph is "Quadratic Equation (y
= ax2 + bx + c)".
[0043] In each of the graph function calculators 10A,
10B, and 10C, display modes when measurement data
is plotted are set as the second format data unique to
each calculator. Although a predetermined setting value
is set as a default value in the second format data of each
of the graph function calculators 10A, 10B, and 10C, the
setting value can be changed as appropriate based on
a user operation or the like.
[0044] More specifically, second format data of the
graph function calculator 10A is set such that display
modes (a type, a filling color, a line color, and a size) of
a plotted point are "Circle, White, Black, 10 pt" and display
modes (a type, a color, and a thickness) of a plotted line
are "Chain Line, Black Color, 3 pt" as illustrated in Fig.
5A. Similarly, second format data of the graph function
calculator 10B is set such that display modes of a plotted
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point are "Circle, White, Red, 10 pt" and display modes
of a plotted line are "One-Dot Chain Line, Black Color, 3
pt", and second format data of the graph function calcu-
lator 10C is set such that display modes of a plotted point
are "Circle, White, Blue, 10 pt" and display modes of a
plotted line are "Solid Line, Black Color, 3 pt".
[0045] In the measurement data area 14e, measure-
ment data (scientific characteristics), measured by one
or a plurality of sensors <1> SE1, sensors <2> SE2, and
so on, input via the data logger 20 connected to the ex-
ternal device I/F 18, is stored.
[0046] In the graph drawing data area 14f, drawing da-
ta of the measurement result graph generated by plotting
the measurement data stored in the measurement data
area 14e based on data of a coordinate area (coordinate
system) stored in the format data area 14d, is stored.
[0047] The display data area 14g has a memory area
corresponding to a size of a display screen of a liquid
crystal display unit constituting the display unit 12, and
display data that needs to be displayed on the display
screen is stored in this memory area as bitmap data
(herein, data of the coordinate area and bitmap data de-
veloped according to the drawing data of the graph).
[0048] The data logger 20 is configured to include an
I/F 21 configured for connection with the external device
I/F 18, channels CH1, CH2, and so on configured for
connection with the various sensors <1> SE1, sensors
<2> SE2, and so on, and a measurement data memory
22 configured to temporarily store the measurement data
(scientific characteristics) of the various sensors <1>
SE1, sensors <2> SE2, and so on input via the channels
CH1, CH2, and so on.
[0049] In the graph function calculator (electronic de-
vice) 10 configured in this manner, the CPU 13 controls
the operation of each unit of the circuit in accordance
with a command described in the measurement data
analysis processing program 14a, and software and
hardware operate in cooperation with each other, thereby
realizing a measurement data analysis function as in the
description on the operation which will be described later.
[0050] Fig. 6 is a block diagram illustrating a configu-
ration of an electronic circuit of the tablet terminal 30 ac-
cording to the embodiment of the terminal device of the
present invention.
[0051] The terminal device can be configured not only
as the tablet terminal 30 but also as smartphones, cam-
era-equipped personal computers, mobile phones, touch
panel-type personal digital assistants (PDA), electronic
books, portable game machines, and the like, which have
a communication function with the electronic device (the
graph function calculator 10) and a graph drawing func-
tion (in which a terminal control program is mounted).
[0052] The electronic circuit of the tablet terminal 30
includes not only the touch panel-equipped display unit
31 and the camera unit 32 but also a CPU 33 which is a
computer, a memory 34, a recording medium reading
unit 36, a wireless communication unit 37, and a short-
range wireless communication unit 38.

[0053] The CPU 33 controls an operation of each unit
of the circuit in accordance with a touch input signal from
the touch panel-equipped display unit 31, content of a
QR code captured by the camera unit 32, or a reception
signal from the wireless communication unit 37 or the
short-range wireless communication unit 38 according
to a terminal control program 34a and a QR code reader
program 34b stored in the memory 34. The respective
programs 34a and 34b may be stored in advance in the
memory 34, or may be read from the external recording
medium 35 such as a memory card via the recording
medium reading unit 36 and stored in the memory 34.
[0054] The QR code reader program 34b is a general-
purpose application program configured to capture a QR
code using the camera unit 32 and acquire data of the
captured QR code (QR data).
[0055] In the memory 34, a calculator reception data
area 34c, an integration format data area 34d, a graph
drawing data area 34e, a display data area 34f, and a
work data area for temporarily storing other work data as
necessary are secured.
[0056] In the calculator reception data area 34c, each
measurement data and graph drawing format data, ac-
quired by being captured using the camera unit 32 as the
QR code or acquired by being received using the short-
range wireless communication unit 38, from each of the
respective graph function calculators 10A, 10B, 10C, and
so on are stored and saved for each of the graph function
calculators 10A, 10B, 10C, and so on.
[0057] The first format data (each setting data of the
horizontal axis, the vertical axis, and the coordinates of
the display range, and the regression equation data of
the regression graph) is stored in the integration format
data area 34d among the graph drawing format data
specified by being manually or automatically selected
from one or the plurality of graph drawing format data
stored in the calculator reception data area 34c.
[0058] The drawing data of the measurement result
graph, generated by plotting each measurement data
stored in the calculator reception data area 34c based
on the data of the coordinate area (coordinate system)
stored in the integration format data area 34d, is stored
in the graph drawing data area 34e.
[0059] The display data area 34f has a memory area
corresponding to a size of a display screen of a liquid
crystal display unit constituting the touch panel-equipped
display unit 31, and display data that needs to be dis-
played on the display screen is stored in this memory
area as bitmap data.
[0060] In the tablet terminal 30 configured in this man-
ner, the CPU 33 controls the operation of each unit of
the circuit in accordance with a command described in
the terminal control program 34a and the QR code reader
program 34b, software and hardware operate in cooper-
ation with each other, thereby executing terminal
processing and integrated graph drawing processing
which will be described later. As a result, a function of
receiving and saving each measurement data and graph
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drawing format data output from each of the graph func-
tion calculators 10A, 10B, 10C, and so on, and a function
of drawing the measurement result graph of each meas-
urement data according to the specified graph drawing
format data based on the saved measurement data and
graph drawing format data as in the description on the
operation which will be described later are realized.
[0061] Next, the operation of the graph drawing system
including the graph function calculator 10 (10A to 10C)
and the tablet terminal 30 will be described.
[0062] Fig. 7 is a flowchart illustrating the measure-
ment data analysis processing of the graph function cal-
culator 10.
[0063] Fig. 8 is a flowchart illustrating the graph draw-
ing processing in the measurement data analysis
processing of the graph function calculator 10.
[0064] Fig. 9 is a flowchart illustrating the terminal
processing of the tablet terminal 30.
[0065] Fig. 10 is a flowchart illustrating the integrated
graph drawing processing in the terminal processing of
the tablet terminal 30.
[0066] Fig. 11 is a diagram illustrating a DC circuit to
be measured according to the embodiment of the meas-
urement data analysis processing of the graph function
calculator 10.
[0067] In the present embodiment, a description will
be given regarding an operation example in which (three)
DC circuits, configured such that a DC power supply E
is applied to a resistor R as illustrated in Fig. 11, is set
as the object to be measured, and a voltage V and a
current I flowing through the resistor R at the time of
changing the voltage V of the power supply E are meas-
ured and analyzed by the graph function calculators 10A,
10B, and 10C of a plurality of students.
[0068] When the measurement data analysis process-
ing program 14a is activated by the CPU 13 in response
to the user operation of the key input unit 11 in the graph
function calculator 10 of a certain student, a message
requesting connection of the sensor is displayed on the
display unit 12, and a connection standby state is formed
(step S1).
[0069] Here, when the user connects the current sen-
sor <1> SE1 to the channel CH1 of the data logger 20
connected to the external device I/F 18 and connects the
voltage sensor <2> SE2 to the channel CH2, the sensor
IDs [0001] and [0002] of the respective sensor <1> SE1
and sensor <2> SE2 are read, and it is automatically
specified that a type of the sensor <1> SE1 [ID = 0001]
is the current sensor and a type of the sensor <2> SE2
[ID = 0002] is the voltage sensor according to the sensor
database 14b (see Fig. 3)(step S2).
[0070] Incidentally, it may be manually specified that
the sensor <1> SE1 connected to the channel CH1 of
the data logger 20 is the current sensor and the sensor
<2> SE2 connected to the channel CH2 is the voltage
sensor in response to the user operation of the key input
unit 11.
[0071] Further, when the start of measurement using

the current sensor <1> SE1 and the voltage sensor <2>
SE2 is instructed in response to the user operation of the
key input unit 11, the current measurement data I (A)
measured by the current sensor <1> SE1 and the voltage
measurement data V (V) measured by the voltage sensor
<2> SE2 are collected in accordance with a sampling
period and the number of samples, set in advance or
arbitrarily set by the user, and saved in the measurement
data area 14e in the memory 14 (step S3).
[0072] When the sampling period of the measurement
data exceeds a data transfer rate between the external
device I/F 18 and the data logger 20, the measurement
data I (A) and V (V) are temporarily stored in the meas-
urement data memory 22 in the data logger 20, and then,
are collectively collected in the graph function calculator
10 and saved in the measurement data area 14e.
[0073] In this manner, when the current measurement
data I (A) measured by the current sensor <1> SE1 and
the voltage measurement data V (V) measured by the
voltage sensor <2> SE2 are collected and saved, the
graph drawing processing (see Fig. 8) in accordance with
the respective saved measurement data I (A) and V (V)
is executed (step SD).
[0074] Figs. 12A1, 12A2, 12B1, 12B2, 12C1, and 12C2
are diagrams illustrating measurement result graphs
drawn according to the graph drawing processing in the
measurement data analysis processing of the graph
function calculators 10A, 10B, and 10C in comparison
among the respective calculators 10A to 10C.
[0075] Among the graphs, Figs. 12A1 and 12A2 are
graphs illustrating a measurement state of the voltage V
and the current I using the graph function calculator 10A
of the student A and a state where the linear regression
graph re1 is displayed on the measurement result graph
Ga plotted with the voltage measurement data V (V) as
a horizontal axis and the current measurement data I (A)
as a vertical axis. Figs. 12B1 and 12B2 are graphs illus-
trating a measurement state of the voltage V and the
current I using the graph function calculator 10B of the
student B and a state where the quadratic regression
graph re2 is displayed on the measurement result graph
Gb plotted with the voltage measurement data V (V) as
a horizontal axis and the current measurement data I (A)
as a vertical axis. Figs. 12C1 and 12C2 are graphs illus-
trating a measurement state of the voltage V and the
current I using the graph function calculator 10C of the
student C and a state where the quadratic regression
graph re2 is displayed on the measurement result graph
Gc plotted with the time T (s) as a horizontal axis and the
multiplied value VI (W) of the measurement data V and
I of the voltage and the current as a vertical axis.
[0076] When shifting to the graph drawing processing
(see Fig. 8), a coordinate system having coordinate axes
such that the time T (s) is assigned to the horizontal axis
and one or more pieces of measurement data are as-
signed to the vertical axis is set as a default. At this time,
a coordinate range of the horizontal axis of the set coor-
dinate system is automatically set such that the entire
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time at which the measurement has been performed can
be plotted, and one or more coordinate ranges of the
vertical axis are automatically set such that at least each
maximum value and each minimum value of one or more
pieces of measurement data can be plotted. Here, data
(first information) for specifying the set coordinate system
and the coordinate ranges of the respective axes is stored
in the format data area 14d in the memory 14 of each of
the graph function calculators 10A, 10B, and 10C as a
part of the first format data (step D1).
[0077] Then, a message for inquiring of the user about
whether to change the setting regarding the coordinate
system set as the default is displayed on the display unit
12, and either [Yes] or [No] is selected in response to the
user operation (step D2).
[0078] Here, if [No] is selected in response to the user
operation and the setting is not changed (step D2 (No)),
a coordinate area (coordinate system) set based on the
coordinate area data as the default in which the time T
(s) is assigned to the horizontal axis and one or more
pieces of measurement data are assigned to the vertical
axis, stored in the format data area 14d, is displayed on
the display unit 12, and each measurement data saved
in the measurement data area 14e is plotted on the co-
ordinate area, thereby drawing a graph (step D5).
[0079] That is, when the current measurement data I
(A) is assigned to the vertical axis in response to the user
operation among the voltage measurement data V (V)
and the current measurement data I (A) saved in the
measurement data area 14e in each of the graph function
calculators 10A, 10B, and 10C of the students A, B, and
C, a graph is drawn by plotting the current measurement
data I (A) on the coordinate system having the time T (s)
as the horizontal axis and the current I (A) as the vertical
axis as illustrated in Figs. 12A1, 12B1, and 12C1 (step
D5).
[0080] Although not illustrated, when the voltage
measurement data V (V) is assigned to the vertical axis
in response to the user operation among the voltage
measurement data V (V) and the current measurement
data I (A) saved in the measurement data area 14e in
each of the graph function calculators 10A, 10B, and 10C,
a graph is drawn by plotting the voltage measurement
data V (V) on the coordinate system having the time T
(s) as the horizontal axis and the voltage V (V) as the
vertical axis similarly in the above-described manner
(step D5).
[0081] On the other hand, if [Yes] is selected in re-
sponse to the user operation and the setting of the coor-
dinate system set as the default is to be changed in step
D2 (step D2 (Yes)), the message [Manually/Automatical-
ly] inquiring of the user about whether to manually change
the setting by the user or automatically change the setting
is displayed on the display unit 12, and either [Manually]
or [Automatically] is selected in response to the user op-
eration (step D3).
[0082] Here, if [Manually] is selected in response to
the user operation and the setting of the coordinate sys-

tem set as the default is to be manually performed (step
D3 (Manually)), a message of inquiring about a type of
each value to be assigned to the horizontal axis and the
vertical axis is displayed on the display unit 12, and a
coordinate system having coordinate axes such that the
values of the types instructed by the user are assigned
to the horizontal axis and the vertical axis is set in re-
sponse to the user operation. At this time, the respective
values assigned to the horizontal axis and the vertical
axis of the set coordinate system are calculated, and a
coordinate range of the coordinate system is automati-
cally set such that at least the maximum values and the
minimum values of the respective calculated values can
be plotted. Here, data (first information) for specifying the
set coordinate system and the coordinate ranges of the
respective axes is stored in the format data area 14d in
the memory 14 of each of the graph function calculators
10A, 10B, and 10C as a part of the first format data (step
D4).
[0083] Further, the set coordinate area (coordinate
system) is displayed on the display unit 12 based on the
data of the coordinate area (coordinate system) stored
in the format data area 14d, and each measurement data
saved in the measurement data area 14e is plotted on
the coordinate area, thereby drawing a graph (step D5).
[0084] That is, for example, when the voltage meas-
urement data V (V) is assigned to the horizontal axis and
the current measurement data I (A) is assigned to the
vertical axis in response to the user operation among the
voltage measurement data V (V) and the current meas-
urement data I (A) saved in the measurement data area
14e in each of the graph function calculators 10A and
10B of the students A and B (step D4), the measurement
result graphs Ga and Gb, drawn by plotting the voltage
measurement data V (V) and the current measurement
data I (A) as the points P1, P2, and so on with respect
to the coordinate system having the voltage V (V) as the
horizontal axis and the current I (A) as the vertical axis,
are displayed as illustrated in Figs. 12A2 and 12B2 (step
D5).
[0085] Further, when the voltage measurement data V
(V) and the current measurement data I (A) saved in the
measurement data area 14e are set as the objects to be
measured and the measurement time T (s) is assigned
to the horizontal axis and the multiplied values (power VI
(W)) of the voltage V (V) and the current I (A) are assigned
to the vertical axis in response to the user operation in
the graph function calculator 10C of the student C (step
D4), the measurement result graph Gc, drawn by plotting
the multiplied values (power VI (W)) of the voltage meas-
urement data V (V) and the current measurement data I
(A) as the points P1, P2, and so on with respect to the
coordinate system having the time T (s) as the horizontal
axis and the power VI (W) as the vertical axis, is displayed
as illustrated in Fig. 12C2 (step D5).
[0086] Here, since the regression graph corresponding
to the measurement result graph Ga is displayed in the
graph function calculator 10A of the student A (see Fig.
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12A2), the linear regression equation [y = ax + b] is spec-
ified in response to the user operation, and the data (first
information) specifying the specified regression equation
[y = ax + b] is stored in the format data area 14d in the
memory 14 of the graph function calculator 10A as a part
of the first format data (step D6). Next, a coefficient a,
which is an unknown value, is determined based on a
regression equation [V = aI + b] obtained by associating
each of the measurement data V (V) and I (A) with each
element constituting the regression equation [y = ax + b],
and a solution (coefficient) a is calculated from the re-
spective measurement data I (A) and V (V) as a value of
the resistance R (Ω) (step D7).
[0087] Then, the linear regression graph re1 corre-
sponding to the regression equation [V = aI + b] obtained
by substituting the value of the coefficient a is drawn and
displayed to be superimposed on the same coordinate
area as that of the measurement result graph Ga drawn
by plotting each of the measurement data I (A) and V (V)
as the points P1, P2, and so on as illustrated in Fig. 12A2
(step D8).
[0088] Further, since the regression graphs corre-
sponding to the measurement result graphs Gb and Gc
are displayed in the graph function calculators 10B and
10C of the students B and C (see Figs. 12B2 and 12C2),
the quadratic regression equation [y = ax2 + bx + c] is
specified in both the graphs in response to the user op-
eration, and the data (first information) specifying the
specified regression equation [y = ax + b] is stored in the
format data area 14d in the memory 14 of each of the
graph function calculators 10B and 10C as a part of the
first format data (step D6). Next, coefficients a and b (=
0), which are unknown values, are determined based on
a regression equation [VI = aI2 + bI + c] obtained by as-
sociating each of the measurement data V (V) and I (A)
with each element constituting the regression equation
[y = ax2 + bx + c], and a solution (coefficient) a is calcu-
lated from the respective measurement data I (A) and V
(V) as a value of the resistance R (Ω) (step D7).
[0089] Then, the quadratic regression graph re2 cor-
responding to the regression equation [VI = aI2 + bI + c]
obtained by substituting the values of the coefficients a
and b is drawn and displayed to be superimposed on the
same coordinate area as that of the measurement result
graphs Gb and Gc drawn by plotting each of the meas-
urement data I (A) and V (V) as the points P1, P2, and
so on as illustrated in Figs. 12B2 and 12C2 (step D8).
[0090] In this manner, the measurement result graphs
Ga, Gb, and Gc, drawn by plotting each of the measure-
ment data V (V) and I (A) as the points P1, P2, and so
on with respect to the coordinate system set in response
to the user operation, are displayed, respectively, in the
graph function calculators 10A, 10B, and 10C of the stu-
dents A, B, and C. Furthermore, a data transmission key
(herein, a "QR" key) of the key input unit 11 is operated
in order to transfer the data of the graph drawing process-
ing performed by the graph function calculator 10 to the
tablet terminal 30 of the teacher in a state where the

regression graph re1 or re2 corresponding to the linear
or quadratic regression equation specified in response
to the user operation is displayed in a superimposed man-
ner (steps D1 to D8).
[0091] Then, the voltage measurement data V (V) and
the current measurement data I (A) saved in the meas-
urement data area 14e and the graph drawing format
data including the setting data of the coordinate area (co-
ordinate system) stored in the format data area 14d and
the data of the specified regression equation are con-
verted into the QR code in each of the graph function
calculators 10A, 10B, and 10C, and data of the converted
QR code is displayed and output onto the display unit 12
(step D9).
[0092] Figs. 13A to 13D are views illustrating the meas-
urement result graphs Gac, Gbc, and Gc drawn with the
specified graph drawing format based on each measure-
ment data and graph drawing format data acquired from
the plurality of graph function calculators 10A, 10B, and
10C according to the terminal processing of the tablet
terminal 30.
[0093] When the QR codes displayed on the display
units 12 of the respective graph function calculators 10A,
10B, and 10C are captured by the camera unit 32 in the
tablet terminal 30 of the teacher for each of the calculators
10A, 10B, and 10C, each data (QR data) of the captured
QR codes is acquired according to the QR code reader
program 34b (step T1 (Yes)).
[0094] Then, the voltage measurement data V (V) and
the current measurement data I (A) and the graph draw-
ing format data from each of the graph function calcula-
tors 10A, 10B, and 10C included in each of the acquired
QR data are stored and saved in the calculator reception
data area 34c for each of the calculators 10A, 10B, and
10C (step T2).
[0095] When the data from the graph function calcula-
tor 10 is transmitted and output via wireless communica-
tion or wired communication and is received and acquired
by the tablet terminal 30 via wireless communication or
wired communication, the voltage measurement data V
(V) and the current measurement data I (A) from the cal-
culator 10 and the graph drawing format data, included
as the reception data, are stored and saved in the calcu-
lator reception data area 34c (steps T1 and T2).
[0096] Further, when the data (measurement data and
graph drawing format data) is acquired from all the graph
function calculators 10A, 10B, and 10C and saved (step
T3 (No)), graph drawing format data to be used at the
time of drawing an integrated graph is then specified in
response to the user operation. At this time, a message
that prompts the user to specify the graph drawing format
data of any of the calculators 10A, 10B, and 10C is dis-
played on the touch panel-equipped display unit 31.
[0097] Here, when the graph drawing format data ac-
quired from the graph function calculator 10C of the stu-
dent C, for example, is selected and specified in response
to the user operation (step T4), the integrated graph
drawing processing illustrated in Fig. 10 is executed (step
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T5).
[0098] In the integrated graph drawing processing,
first, the first format data out of the graph drawing format
data specified in the above-described step T4 is stored
in the integration format data area 34d of the memory 34
(step T11). More specifically, the first format data of the
graph function calculator 10C, that is, the data (see Fig.
5B) in which the horizontal axis is "Time T (s)", the vertical
axis is "Power P (W)", the coordinates of the display range
are "Xcmin, Xcmax, Ycmin, Ycmax", and the regression
equation data of the regression graph is "Quadratic Equa-
tion (y = ax2 + bx + c)" is stored as integration format data
in the integration format data area 34d.
[0099] Next, the integration format data stored in the
above-described step T11 is read from the integration
format data area 34d, and a coordinate area (coordinate
system) is set based on this read data (step T12). More
specifically, the coordinate area, stored in the integration
format data area 34d, in which the time T (s) is assigned
to the horizontal axis, the power P (W) is assigned to the
vertical axis, and the coordinates of the display range are
"Xcmin, Xcmax , Ycmin, Ycmax" is set, and "Quadratic
Equation (y = ax2 + bx + c)" is set as the regression equa-
tion data of the regression graph.
[0100] Next, the voltage measurement data V (V) and
the current measurement data I (A) of each of the graph
function calculators 10A, 10B, and 10C, and the second
format data (the setting data of the display mode of the
plotted point and the display mode of the plotted line) out
of the graph drawing format data of each of the graph
function calculators 10A, 10B, and 10C, among the data
received in the above-described steps T1 and T2, are
read from the calculator reception data area 34c of the
memory 34 (step T13).
[0101] Next, the coordinate area (coordinate system)
set in the above-described step T12 is displayed on the
touch panel-equipped display unit 31, and the voltage
measurement data V (V) and the current measurement
data I (A) of each of the graph function calculators 10A,
10B, and 10C read from the calculator reception data
area 34c in the above-described step T13, and the re-
gression graph using the quadratic equation (y = ax2 +
bx + c) are plotted and drawn in the above-described
coordinate area according to the display mode based on
each corresponding second format data (step T14).
[0102] According to the above-described integrated
graph drawing processing, four graphs in total of the three
measurement result graphs Gac, Gbc, and Gc as illus-
trated in Figs. 13A, 13B, and 13C, which correspond to
the graph function calculators 10A, 10B, and 10C, re-
spectively, and one measurement result integrated graph
Gabc, obtained by plotting the measurement data of all
the graph function calculators 10A, 10B, and 10C in one
coordinate region, are drawn on the touch panel-
equipped display unit 31 of the tablet terminal 30.
[0103] At this time, each graph corresponding to the
graph function calculators 10A, 10B, and 10C is drawn
in each coordinate area according to each of the display

modes based on the second format data unique to each
graph function calculator, and thus, a correspondence
between each of the graph function calculators 10A, 10B,
and 10C and each of the measurement result graphs
Gac, Gbc, and Gc is easily understood when the display
modes are different from each other. Further, when three
plots corresponding to the graph function calculators
10A, 10B, and 10C, respectively, are drawn in one coor-
dinate area as in the measurement result integrated
graph Gabc, it is easy to understand particularly a cor-
respondence between each of the graph function calcu-
lators 10A, 10B, and 10C and each of the measurement
result plots. When display modes of two or more graph
function calculators are the same, at least any one of the
second format data stored in the calculator reception data
area 34c may be automatically changed so that the dis-
play modes of all the graphs can be set to be different
from each other.
[0104] Although only the first format data out of the
specified graph drawing format data is stored in the in-
tegration format data area 34d of the memory 34 in the
above-described step T11, the invention is not limited
thereto. As a modified example, it may be configured
such that the second format data out of the specified
graph drawing format data is also stored as integration
format data in the integration format data area 34d in
addition to the first format data (step T11’). Next, the first
format data out of the integration format data is read from
the integration format data area 34d, and a coordinate
area (coordinate system) is set based on this read data
(step T12’). Next, only the voltage measurement data V
(V) and the current measurement data I (A) of each of
the graph function calculators 10A, 10B, and 10C are
read from the calculator reception data area 34c of the
memory 34 (step T13’). Next, the coordinate area (coor-
dinate system) set in the above-described step T12 is
displayed on the touch panel-equipped display unit 31,
and the voltage measurement data V (V) and the current
measurement data I (A) of each of the graph function
calculators 10A, 10B, and 10C read from the calculator
reception data area 34c in the above-described step T13,
and the regression graph using the quadratic equation
(y = ax2 + bx + c) are plotted and drawn in the above-
described coordinate area according to the display mode
based on the second format data (that is, the second
format data of the graph function calculator 10C) out of
the specified graph drawing format data (step T14’). Ac-
cording to such integrated graph drawing processing of
this modification example, at least a graph, obtained by
plotting the measurement data of all of the graph function
calculators 10A, 10B, and 10C in one coordinate area,
which is the same setting content as that of the graph
function calculator 10C, with the display mode based on
the second format data of the graph function calculator
10C is drawn as a measurement result integrated graph
Gabc’ on the touch panel-equipped display unit 31 of the
tablet terminal 30.
[0105] Incidentally, it may be configured such that the
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graph drawing format data of the calculator 10 acquired
for the first time among the graph function calculators
10A to 10C is automatically specified, for example, in-
stead of selecting and specifying any graph drawing for-
mat data to be specified among the respective pieces of
graph drawing format data acquired from the plurality of
graph function calculators 10A to 10C in response to the
user operation as described above.
[0106] Then, the measurement result graphs Gac,
Gbc, and Gc, drawn by plotting the multiplied values
(power VI (W)) of the measurement data V (V) and I (A)
of each of the graph function calculators 10A, 10B, and
10C stored in the calculator reception data area 34c as
the points P1, P2, and so on with respect to each of the
three same coordinate areas, displayed on the touch
panel-equipped display unit 31, each of which has the
time T (s) as the horizontal axis and the multiplied value
VI (W) of the voltage and the current as the vertical axis,
are displayed. Further, the quadratic regression graph
re2 corresponding to the quadratic regression expres-
sion included in the specified graph drawing format data
is drawn and displayed to be superimposed on the same
coordinate area as those of the respective measurement
result graphs Gac, Gbc, and Gc (step T5).
[0107] Incidentally, display in which the measurement
result graphs Gac, Gbc, and Gc illustrated in Figs. 13A,
13B, and 13C are arranged side by side and display in
which the measurement result graphs Gac, Gbc, and Gc
are collected as the single measurement result integrated
graph Gabc as illustrated in Fig. 13D are switched in re-
sponse to a display mode switching instruction on wheth-
er to display the measurement result graphs of the graph
function calculators 10A, 10B, and 10C to be arranged
side by side or collectively in response to the user oper-
ation.
[0108] As a result, the plurality of students A, B, and
C use the graph function calculators 10A, 10B, and 10C
to plot and draw the voltage measurement data V (V) and
the current measurement data I (A) in the coordinate area
of the graph drawing format set by each of the calculators
10A, 10B, and 10C and display the measurement result
graphs Ga, Gb, and Gc (see Figs. 12A2, 12B2, and
12C2), and then, can display the measurement result
graphs Gac, Gbc, and Gc (see Figs. 13A to 13C) of the
measurement data V (V) and I (A) collected by each of
the calculators 10A, 10B, and 10C to be unified in any
one coordinate area among the coordinate areas set by
the respective calculators 10A, 10B, and 10C with a sim-
ple user operation.
[0109] Thus, for example, when a graph drawing for-
mat set by the calculator 10 of a certain student is suitable
for learning analysis of certain measurement data, it is
possible to display a measurement result graphs of all
the measurement data to be easily unified in a coordinate
area of the suitable graph drawing format.
[0110] Each example of the graph drawing processing
performed by manually setting the graph drawing format
including the coordinate area in the plurality of graph

function calculators 10A, 10B, and 10C and the terminal
processing of the tablet terminal 30 has been described
as above. Next, a graph drawing processing that is per-
formed by automatically setting a graph drawing format
including a coordinate area in the graph function calcu-
lators 10A, 10B, and 10C will be described.
[0111] When [Automatically] is selected in response to
the user operation in step D3 in the graph drawing
processing of each of the graph function calculators 10A,
10B, and 10C and the setting of the coordinate system
set as the default is automatically changed (step D3 (Au-
tomatically)), a formula including elements of an equation
corresponding to types of connected sensors (sensor
<1> SE1: current sensor, sensor <2> SE2: voltage sen-
sor) specified in the above-described step S2 is specified
in accordance with the formula database 14c (see Fig.
4) in the memory 14. More specifically, it is specified that
there are two formulas of [V = RI] and [W = VI = RI2] as
the formula including at least any of the current I and the
voltage V as the element in the column of the sensor type
in the formula database 14c (step D10: Yes, step D11:
Yes).
[0112] Next, a message that prompts selection of one
of the two formulas is displayed on the display unit 12,
and any one of the formulas is selected in response to
the user operation (step D12). Here, a case where the
formula [V = RI] is selected and specified by the user will
be described (step D13).
[0113] When it is specified that there are the plurality
of formulas corresponding to the type of the sensor in
the middle of being connected in this manner, a formula
is specified as any one of the formulas is selected in
response to the user operation. Incidentally, a description
will be given later regarding a case where it is specified
that there is only one formula corresponding to a type of
a sensor in the middle of being connected or a case where
it is specified that there is no formula corresponding to a
type of a sensor in the middle of being connected.
[0114] When the formula is specified in step D13 by
the above-described processing, a coordinate system
having coordinate axes such that the specified formula
has been assigned to at least any of a horizontal axis
and a vertical axis is set (step D14). In the present em-
bodiment, whether any of a term corresponding to meas-
ured data, a term corresponding to a time (elapsed time
from a reference time) when the data has been meas-
ured, and a term corresponding to a calculated value of
at least any of the term corresponding to the measured
data and the term corresponding to the time (elapsed
time from the reference time) when the data has been
measured is included in a part of the specified formula
is determined, and the included terms are automatically
assigned to the horizontal and vertical axes if the terms
are included. In this manner, coordinate values that need
to be plotted in the coordinate system determined in step
D14 are known at the time when the measurement data
has been obtained, and thus, it is possible to generate a
graph uniquely using the measurement data conforming
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to the specified formula.
[0115] Further, it is preferable to assign the right-hand
side of the formula to correspond to the horizontal axis
and assign the left-hand side thereof to correspond to
the vertical axis. It is because it is possible to consider
that it becomes easier to grasp a correspondence be-
tween a formula and a graph with the above-described
manner, and a learning effect can be enhanced. Con-
versely, the right-hand side may correspond to the ver-
tical axis and the left-hand side may correspond to the
horizontal axis since it is sufficient if the graph is suitable
for a purpose of learning.
[0116] The processing performed in step D14 will be
specifically described. When the formula [V = RI] is spec-
ified in the above-described step D13, it is determined
that the current I (A), which is measured data, is included
in the right-hand side of the formula, and the voltage V
(V), which is measured data, is included in the left-hand
side of the formula. Therefore, a coordinate system in
which the current I (A) is assigned to the horizontal axis
by causing the right-hand side to correspond to the hor-
izontal axis and the voltage V (V) is assigned to the ver-
tical axis by causing the left-hand side to correspond to
the vertical side is automatically set in this case. Each
coordinate range of the horizontal axis and the vertical
axis of the set coordinate system is automatically set such
that at least the maximum value and the minimum value
of the current I (A) and the voltage V (V) of each meas-
urement data can be plotted. More specifically, coordi-
nate region (coordinate system) data having a horizontal
axis of Imin to Imax (A) and a vertical axis of Vmin to
Vmax (V) is set in accordance with the specified formula
[V = RI] and values of the measurement data I (A) and
V (V) stored in the measurement data area 14e and
stored in the format data area 14d in the memory 14.
[0117] Further, a coordinate area (coordinate system)
in which a horizontal axis is I (A) and a vertical axis is V
(V) is displayed on the display unit 12 (the coordinate
area in which objects to be set of measurement data with
respect to the horizontal axis and the vertical axis illus-
trated in Fig. 12A2 are reversed although not illustrated)
based on the coordinate area data stored in the format
data area 14d, and a graph is drawn by plotting each of
the measurement data I (A) and V (V) stored in the meas-
urement data area 14e on the coordinate area as points
P1, P2, and so on. Further, the specified formula [V = RI]
is displayed (step D5).
[0118] When the coordinate area corresponding to the
formula [V = RI] including each measurement data as the
equation element is automatically set and the measure-
ment result graph is drawn and displayed regarding each
of the measurement data I (A) and V (V) obtained by the
current sensor <1> SE1 and the voltage sensor <2> SE2
in this manner, a regression equation [y = ax + b] corre-
sponding to the formula [V = RI] specified in the above-
described step D13 is specified by the CPU 13 in accord-
ance with the formula database 14c (see Fig. 4) in the
memory 14 (step D6).

[0119] Then, a coefficient a, which is an unknown val-
ue, is determined based on a regression equation [V =
aI + b] obtained by associating the respective elements
constituting the above-described formula [V = RI] with
the respective elements constituting the regression
equation [y = ax + b], and the solution (coefficient) a is
calculated from the respective measurement data I (A)
and V (V) as a value of the resistance R (Ω) (step D7).
[0120] Then, the regression graph re1 corresponding
to the regression equation [V = aI + b] obtained by sub-
stituting the value of the coefficient a is drawn to be su-
perimposed on the same coordinate area as that of the
measurement result graphs obtained by plotting each of
the measurement data I (A) and V (V) as the points P1,
P2, and so on to correspond to the formula [V = RI] (the
measurement result graph in which the objects to be set
of the measurement data with respect to the horizontal
axis and the vertical axis illustrated in Fig. 12A2 are re-
versed although not illustrated), and this regression
equation [V = aI + b] and the solution a (= R) thereof are
displayed together (step D8).
[0121] The measurement result graph (see Figs. 12A1,
12A2, 12B1, 12B2, 12C1, and 12C2) is drawn by collect-
ing and saving each of the measurement data I (A) and
V (V) in the measurement data area 14e, and then, plot-
ting each of the saved measurement data I (A) and V (V)
as the points P1, P2, and so on, but may be drawn by
plotting each of the measurement data I (A) and V (V) as
the points P1, P2, and so on every time each of the meas-
urement data I (A) and V (V) from each of the sensor <1>
SE1 and the sensor <2> SE2 is input via the data logger
20 and the external device I/F 18.
[0122] Here, when the data transmission key (here,
the "QR" key) of the key input unit 11 is operated in order
to transfer the data of the graph drawing processing,
which has been performed by automatically setting the
coordinate area by the graph function calculator 10, to
the tablet terminal 30 of the teacher, the voltage meas-
urement data V (V) and the current measurement data I
(A) saved in the measurement data area 14e and the
graph drawing format data including the setting data of
the coordinate area (coordinate system) stored in the for-
mat data area 14d and the data of the specified regres-
sion equation are converted into the QR code similarly
as described above, and data of the converted QR code
is displayed and output onto the display unit 12 (step D9).
[0123] Since the subsequent terminal processing (see
Figs. 9 and 13) in the tablet terminal 30 is the same as
that in the case of transferring the data of the graph draw-
ing processing performed by manually setting the coor-
dinate area by the graph function calculator 10, the de-
scription thereof will be omitted. That is, for example,
when a graph drawing format set by the calculator 10 of
a certain student is suitable for learning analysis of certain
measurement data, it is possible to display a measure-
ment result graphs of all the measurement data to be
easily unified in a coordinate area of the suitable graph
drawing format.
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[0124] Next, a description will be given regarding a
case where it is specified in the graph function calculator
10 that there is the only one formula corresponding to a
type of a sensor in the middle of being connected. In this
case, the above-described user operation of selecting a
formula, which is performed when there are the plurality
of corresponding formulas, can be omitted. For example,
it is assumed that the only one formula corresponding to
a distance sensor is stored in the formula database 14c
as illustrated in the third row of Fig. 4. In addition, when
only the distance sensor is connected to the data logger
20, it is specified that there is the only one formula [L =
L0 + V0T + (1/2)aT2] corresponding to the distance sensor
in the formula database 14c, and accordingly, the formula
may be specified automatically without depending on the
user operation (step D10: Yes, step D11: No, step D13).
[0125] When the formula [L = L0 + V0T + (1/2)aT2] is
specified in step D13 by the above-described processing,
whether any of a term corresponding to measured data,
a term corresponding to a time (elapsed time from a ref-
erence time) when the data has been measured, and a
term corresponding to a calculated value of at least any
of the term corresponding to the measured data and the
term corresponding to the time (elapsed time from the
reference time) when the data has been measured is
included in a part of the specified formula is determined.
In the above-described formula [L = L0 + V0T + (1/2)aT2],
the measured data is the distance L (m), and thus, [L] of
the left-hand side of the formula corresponds to the "term
corresponding to measured data", and the time T (s) cor-
responds to the "term corresponding to a time (elapsed
time from a reference time) when the data has been
measured". Therefore, a coordinate system in which the
time T (s) is assigned to a horizontal axis and the distance
L (m) is assigned to a vertical axis is automatically set
based on the formula [L = L0 + V0T + (1/2)aT2]. Inciden-
tally, [L0], [V0], and [a] in the right-hand side of the formula
are unknown at the time when measurement data has
been obtained, and thus, it is difficult to determine a co-
ordinate value for graph drawing if the terms including
these values are assigned to the axis. Therefore, [L0],
[V0], [a] and at least any calculated value thereof are not
assigned to the horizontal axis or the vertical axis.
[0126] Next, a coordinate range of the horizontal axis
of the set coordinate system is automatically set such
that at least the maximum value and the minimum value
of the time T (s) can be plotted, a coordinate range of the
vertical axis is automatically set such that at least the
maximum value and the minimum value of the distance
L (m) can be plotted, and these coordinate ranges are
stored in the format data area 14d in the memory 14 (step
D14).
[0127] Further, a coordinate area (coordinate system)
in which the horizontal axis is the time T (s) and the ver-
tical axis is the distance L (m) is displayed on the display
unit 12 based on the coordinate area data stored in the
format data area 14d, and each measurement data and
the calculated values saved in the measurement data

area 14e are plotted on the coordinate area, thereby
drawing a graph. Further, the specified formula [L = L0 +
V0T + (1/2)aT2] is displayed (step D5).
[0128] The processing after the graph has been drawn
in step D5 by the above-described processing is the same
as that in the above-described embodiment, and thus,
the description thereof will be omitted.
[0129] Next, a description will be given regarding a
case where any formula including an equation element
corresponding to a type of a sensor in the middle of being
connected, which has been specified in the above-de-
scribed step S2, is not specified in step D10 of the graph
drawing processing illustrated in Fig. 8.
[0130] When any formula including the equation ele-
ment corresponding to the type of the sensor in the middle
of being connected is not found in the formula database
14c in the above-described step D10, that is, when no
formula is specified, the process proceeds to step D5.
[0131] In this case, a coordinate area (coordinate sys-
tem) set based on the coordinate area data as the default
in which the time T (s) is assigned to the horizontal axis
and one or more pieces of measurement data are as-
signed to the vertical axis, stored in the format data area
14d in the above-described step D1, is displayed on the
display unit 12, and each measurement data saved in
the measurement data area 14e is plotted on the coor-
dinate area, thereby drawing a graph (step D5).
[0132] Each example of the graph drawing processing
performed by automatically setting the graph drawing for-
mat including the coordinate area in each of the graph
function calculators 10A, 10B, and 10C and the terminal
processing of the tablet terminal 30 has been described
as above. When no formula is specified, a regression
equation is also unknown, and thus, the process of out-
putting the measurement data and the graph drawing
format data (step D9) is executed without executing each
process in the above-described steps D6 to D8, and the
graph drawing processing is ended.
[0133] Therefore, according to the graph drawing sys-
tem having the above-described configuration, when the
measurement data V (V) and I (A) of the voltage V and
the current I are collected, for example, in the graph func-
tion calculators 10A, 10B, and 10C, the coordinate area
(coordinate system) in which the term corresponding to
the measured data, the term corresponding to the time
(elapsed time from the reference time) when the data
has been measured, and the term corresponding to the
calculated value of at least any of the term corresponding
to the measured data and the term corresponding to the
time (elapsed time from the reference time) when the
data has been measured are manually or automatically
assigned to the horizontal axis and the vertical axis is
set, and the measurement result graphs Ga, Gb, and Gc
drawn by plotting the measurement data in the set coor-
dinate area are displayed on the display unit 12. Further,
the regression graph re1 or re2 corresponding to the re-
gression equation that has been manually or automati-
cally specified is displayed to be superimposed on the
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coordinate areas of the respective measurement result
graphs Ga, Gb, and Gc. Further, each measurement data
collected by each of the graph function calculators 10A,
10B, and 10C, and the graph drawing format data includ-
ing the setting data of the coordinate areas of the respec-
tive measurement result graphs Ga, Gb, and Gc and the
data of the regression equations are converted into the
QR code, an ultrasonic signal, a wireless signal, a wired
signal, or the like for each of the calculators 10A, 10B,
and 10C and the converted result is output and trans-
ferred to and acquired by the tablet terminal 30.
[0134] When each measurement data and each graph
drawing format data output from the plurality of graph
function calculators 10A, 10B, and 10C are acquired in
the tablet terminal 30, the coordinate area corresponding
to any graph drawing format data manually or automat-
ically specified out of the respective graph drawing format
data is displayed on the touch panel-equipped display
unit 31, and the measurement data acquired from each
of the calculators 10A to 10C is plotted and drawn in the
specified coordinate area.
[0135] As a result, for example, when a graph drawing
format set by the calculator 10 of a certain student is
suitable for learning analysis of certain measurement da-
ta, it is possible to display a measurement result graphs
of all the measurement data to be easily unified in a co-
ordinate area of the suitable graph drawing format.
[0136] Accordingly, it is possible to simplify the user
operation, which is complicated in the related art, at the
time of drawing a different graph with the same format
as the graph format that has been used by the certain
student to draw the graph using different data measured
by another student.
[0137] The above-described embodiment is config-
ured such that any graph drawing format data is specified
among the respective pieces of graph drawing format
data acquired by the tablet terminal 30 of the teacher
from the graph function calculators 10A to 10C of the
respective students A, B and C, and the measurement
result graph of each measurement data acquired from
the respective calculators 10A to 10C is drawn to be uni-
fied in the coordinate area (coordinate system) according
to the specified graph drawing format data. However, it
may be configured such that, for example, the graph
drawing format data acquired from the graph function
calculator 10C of the certain student C is transmitted to
the graph function calculators 10A and 10B of all the other
students A and B, a coordinate area according to the
graph drawing format data unified among the graph func-
tion calculators 10A to 10C of all the students A, B and
C is set, and a measurement result graph is drawn by
plotting the measurement data of the respective calcu-
lators 10A to 10C as will be described in the following
other embodiments.

(Other Embodiments)

[0138] Fig. 14 is a flowchart illustrating terminal

processing according to another embodiment of the tab-
let terminal 30.
[0139] Fig. 15 is a flowchart illustrating graph drawing
processing according to another embodiment of the
graph function calculator 10.
[0140] For example, as illustrated in Figs. 12A2, 12B2,
and 12C2, the measurement result graph Ga in which
each of the measurement data V (V) and I (A) is plotted
as the points P1, P2, and so on and the linear regression
graph re1 is drawn is displayed in the coordinate area
where the voltage V (V) and the current I (A) are assigned
to the horizontal axis and the vertical axis, respectively,
in the graph function calculator 10A of the student A. In
the graph function calculator 10B of the student B, the
measurement result graph Gb in which each of the meas-
urement data V (V) and I (A) is plotted as the points P1,
P2, and so on and the quadratic regression graph re2 is
drawn is displayed in the coordinate area where the volt-
age V (V) and the current I (A) are assigned to the hori-
zontal axis and the vertical axis, respectively. In the graph
function calculator 10C of the student C, the measure-
ment result graph Gc in which the measurement data VI
(W) is plotted as the points P1, P2, and so on and the
quadratic regression graph re2 is drawn is displayed in
the coordinate area where the time T (s) and the multi-
plied value VI (W) of the voltage V (V) and the current I
(A) are assigned to the horizontal axis and the vertical
axis, respectively. In this state, the graph drawing format
data (including the coordinate setting data of the horizon-
tal axis, the vertical axis, and the display range/the dis-
play modes (the type, the color, and the size/thickness)
of the plotted point and line/the regression equation data
of the regression graph and the like) received by the tablet
terminal 30 of the teacher from the graph function calcu-
lator 10C of the student C via wireless communication or
the like is transmitted and output to the graph function
calculators 10A and 10B of all the other students A and
B via wireless communication or the like (steps T21 and
T22).
[0141] When the graph drawing format data set by the
graph function calculator 10C of the student C transmit-
ted from the tablet terminal 30 of the teacher is received
in the graph function calculators 10A and 10B of the stu-
dents A and B (step D21), setting content of the coordi-
nate area and the regression equation included in the
format data are specified based on the received graph
drawing format data (step D22).
[0142] Then, each of the measurement result graphs
Gac and Gbc (see Figs. 13A and 13B) in which the meas-
urement data VI (W) collected by each of the calculators
10A and 10B is plotted as points P1, P2, and so on and
the quadratic regression graph re2 is drawn is displayed
in the coordinate area where the time T (s) and the mul-
tiplied value VI (W) of the voltage V (V) and the current
I (A) are assigned to the horizontal axis and the vertical
axis, respectively, even in the graph function calculators
10A and 10B of the students A and B, which is similar to
the graph function calculator 10C of the student C (step
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D23).
[0143] Thereafter, the graph drawing data of the re-
spective measurement result graphs Gac, Gbc, and Gc,
drawn in the coordinate area (the horizontal axis T (s),
the vertical axis VI (W)) according to the graph drawing
format data unified among the graph function calculators
10A to 10C of the respective students A, B and C, is
transmitted to the tablet terminal 30 of the teacher (step
D24).
[0144] Then, the respective measurement result
graphs Gac, Gbc, and Gc, which are the same as those
displayed in the coordinate area unified among the re-
spective calculators 10A to 10C according to the graph
drawing data received from the graph function calculators
10A to 10C of the students A, B and C, are drawn and
displayed on the touch panel-equipped display unit 31 in
the tablet terminal 30 of the teacher as illustrated in the
above-described Figs. 13A to 13C (steps T23 and T24).
[0145] In this manner, even in the other embodiments,
it is possible to display the measurement result graphs
Gac, Gbc, and Gc of the measurement data V (V) and I
(A) collected by the respective calculators 10A, 10B, and
10C to be unified in any coordinate area among the co-
ordinate areas set by the respective calculators 10A,
10B, and 10C with a simple user operation, which is sim-
ilar to the above-described embodiment.
[0146] Accordingly, for example, when a graph draw-
ing format set by the calculator 10 of a certain student is
suitable for learning analysis of certain measurement da-
ta, it is possible to display a measurement result graphs
of all the measurement data to be easily unified in a co-
ordinate area of the suitable graph drawing format.
[0147] Incidentally, the graph drawing system of each
of the above-described embodiments is configured such
that the measurement result graphs Gac, Gbc, and Gc
of the measurement data collected by the respective cal-
culators 10A to 10C can be displayed, in the tablet ter-
minal 30 of the teacher, to be unified in any coordinate
area among the coordinate areas set by the respective
calculators 10A to 10C with the simple user operation by
plotting and drawing the respective pieces of measure-
ment data acquired, respectively, by all the calculators
10A to 10C in the coordinate area according to the graph
drawing format data acquired from the graph function
calculator 10C of the certain student C or by transmitting
the graph drawing format data acquired from the graph
function calculator 10C of the certain student C to the
respective graph function calculators 10A and 10B of the
other students A and B and plotting and drawing each of
the corresponding measurement data in the coordinate
area according to the same graph drawing format data
in all the calculators 10A to 10C.
[0148] In regard to this, the graph drawing format data,
acquired in the tablet terminal 30 of the teacher from the
graph function calculator 10C of the certain student C, is
transmitted to and saved in a storage device (a network
attached storage (NAS) or the like) of the web server 40
on a communication network N as illustrated in Fig. 16.

Further, it may be configured such that the graph function
calculators 10A and 10B of the other students A and B
access the web server 40 and download the graph draw-
ing format data stored in the storage device so that the
measurement result graphs Gac, Gbc, and Gc of the
measurement data collected by the respective calcula-
tors 10A to 10C can be displayed to be unified in any
coordinate area among the coordinate areas set by the
respective calculators 10A to 10C with the simple user
operation.
[0149] Fig. 16 is a conceptual view illustrating a con-
figuration of a graph drawing system including the plu-
rality of graph function calculators 10A to 10C and the
tablet terminal 30 that utilizes the web server 40 on the
communication network N.
[0150] Incidentally, any method of each processing
performed by the graph drawing system described in
each of the above-described embodiments, that is, any
of the respective methods of the measurement data anal-
ysis processing of the graph function calculator 10 illus-
trated in the flowchart of Fig. 7, the graph drawing
processing in the measurement data analysis processing
illustrated in the flowchart of Fig. 8, the terminal process-
ing of the tablet terminal 30 illustrated in the flowcharts
of Figs. 9 and 10, the terminal processing of another em-
bodiment of the tablet terminal 30 illustrated in the flow-
chart of Fig. 14, the graph drawing processing of another
embodiment of the graph function calculator 10 illustrated
in the flowchart of Fig. 15, and the like can be distributed
in the state of being stored, as a program that can be
executed by a computer, in a medium of an external re-
cording device such as a memory card (a ROM card, a
RAM card, and the like), a magnetic disk (a floppy (reg-
istered trademark) disk, a hard disk, and the like), an
optical disk (a CD-ROM, a DVD, and the like), and a
semiconductor memory. Further, the computer (CPU) of
the electronic device or the terminal device having the
display function can execute the same processing ac-
cording to the above-described method by reading the
program recorded in the medium of the external record-
ing device into the storage device so that the operation
is controlled by the read program to execute the meas-
urement data analysis function and the graph drawing
function of each measurement data with the unified graph
drawing format in the plurality of graph function calcula-
tors 10 described in each of the above-described em-
bodiments.
[0151] In addition, the data of the program for realizing
each of the above-described methods can be transmitted
on the communication network (N) as the form of a pro-
gram code, and the measurement data analysis function
and the graph drawing function of each measurement
data with the unified graph drawing format in the plurality
of graph function calculators 10 described above can be
realized by fetching data of the program from a computer
device (program server) connected to the communica-
tion network (N) into the electronic device or the terminal
device having the display function to be stored in the
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storage device.
[0152] The invention of the present application is not
limited to the above-described respective embodiments,
and various modifications can be made in an implemen-
tation stage within a scope not departing from a gist there-
of. Further, the respective embodiments include inven-
tions of different stages, and various inventions can be
extracted by combining suitably a plurality of structural
requirements disclosed in the embodiments. For exam-
ple, even if some are removed from all of the structural
requirements illustrated in the respective embodiments
or some structural requirements are combined in different
modes, a configuration obtained by removing the struc-
tural requirements or combining the structural require-
ments can be extracted as an invention when the object
described in the problem to be solved by the invention
can be resolved and the effect described in the effect of
the invention can be obtained.

Claims

1. A data processing method comprising:
outputting output information, the output information
including coordinate system setting information to
specify a correspondence between each of one or
more coordinate axes of a coordinate system and
each of attributes each of which is assigned to each
of the one or more coordinate axes, thereby enabling
an image generation device including a control unit
to acquire the output information and to generate an
image including a graph drawn in a coordinate sys-
tem, which is set in accordance with the correspond-
ence specified by the coordinate system setting in-
formation of the acquired output information, based
on data on the attribute.

2. The data processing method according to claim 1,
wherein
the output information is output so as to enable the
image generation device including the control unit to
acquire one or more sets of the output information
including the coordinate system setting information
and the data on the attribute and to generate an im-
age including one or more graphs drawn in a coor-
dinate system, which is set in accordance with the
correspondence specified by the coordinate system
setting information included in one set of output in-
formation among the acquired one or more sets of
output information, based on one or more pieces of
the data included in the acquired one or more sets
of output information.

3. The data processing method according to claim 1,
further comprising:

receiving the image generated by the image
generation device from the image generation

device; and
displaying the received image on a display unit.

4. A data processing method comprising:

acquiring output information including coordi-
nate system setting information output from an
external device that outputs the coordinate sys-
tem setting information to specify a correspond-
ence between each of one or more coordinate
axes of a coordinate system and each of at-
tributes each of which is assigned to each of the
one or more coordinate axes; and
generating an image including a graph drawn in
a coordinate system, which is set in accordance
with the correspondence specified by the coor-
dinate system setting information included in the
acquired output information, based on data on
the attribute.

5. The data processing method according to claim 4,
wherein
data on any attribute among the attributes assigned
to the respective coordinate axes of the coordinate
system having the one or more coordinate axes is
acquired, and
an image including a graph, drawn based on the ac-
quired data, is generated in the set coordinate sys-
tem.

6. The data processing method according to claim 4,
wherein
one or more sets of the output information, output
from one or more external devices, respectively,
each of which outputs the coordinate system setting
information and the data on the attribute is acquired,
and
an image including one or more graphs, drawn in a
coordinate system, which is set in accordance with
the correspondence specified by the coordinate sys-
tem setting information included in one set of output
information among the acquired one or more sets of
output information, based on one or more pieces of
the data included in the acquired one or more sets
of output information, is generated.

7. The data processing method according to claim 4,
wherein
each of the one or more external devices outputs
display mode designation information to designate
a display mode of the graph when generating the
image as the output information together with the
coordinate system setting information and the data,
each piece of the output information, output from
each of the external devices, is acquired, and
an image including each of first graphs, drawn in
each of the display modes designated by each piece
of the display mode designation information output
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together with each piece of the data from each of the
external devices outputting the respective pieces of
data in the set coordinate system based on each
piece of the data included in each of the acquired
pieces of output information, is generated.

8. The data processing method according to claim 4,
wherein
each of the one or more external devices outputs
regression type information to designate a type of a
regression equation as the output information to-
gether with the coordinate system setting informa-
tion and the data,
each piece of the output information, output from
each of the external devices, is acquired, and
an image including each of second graphs each of
which is drawn in the set coordinate system and in-
dicates each of the regression equations, obtained
based on each piece of the data included in each of
the acquired pieces of output information and the
type of each of the regression equations designated
by each piece of the regression type information out-
put together with each piece of the data from each
of the external devices outputting each piece of the
data, is generated.

9. The data processing method according to claim 4,
a plurality of sets of output information, output from
each of a plurality of external devices each of which
outputs the coordinate system setting information to
specify the correspondence between each of the one
or more coordinate axes of the coordinate system
and each of the attributes each of which is assigned
to each of the one or more coordinate axes and data
on the attribute, are acquired, and
an image including a plurality of graphs drawn in a
coordinate system, which is set in accordance with
the correspondence specified by the coordinate sys-
tem setting information included in one set of output
information among the plurality of sets of acquired
output information based on a plurality of pieces of
the data included in the plurality of sets of acquired
output information, is generated.

10. The data processing method according to claim 9,
wherein
each of the plurality of external devices outputs dis-
play mode designation information to designate a
display mode of the graph when generating the im-
age as the output information together with the co-
ordinate system setting information and the data,
each piece of the output information, output from
each of the external devices, is acquired, and
an image including each of graphs, drawn in each
of the display modes designated by each piece of
the display mode designation information output to-
gether with each piece of the data from each of the
external devices outputting the respective pieces of

data in the set coordinate system based on each
piece of the data included in each of the acquired
pieces of output information, is generated.

11. The data processing method according to claim 9,
wherein
each of the plurality of external devices outputs re-
gression type information to designate a type of a
regression equation as the output information to-
gether with the coordinate system setting informa-
tion and the data,
each piece of the output information, output from
each of the external devices, is acquired, and
an image including each of second graphs each of
which is drawn in the set coordinate system and in-
dicates each of the regression equations, obtained
based on each piece of the data included in each of
the acquired pieces of output information and the
type of each of the regression equations designated
by each piece of the regression type information out-
put together with each piece of the data from each
of the external devices outputting each piece of the
data, is generated.

12. A data processing device outputting output informa-
tion such that an image generation device including
a control unit acquires the output information includ-
ing coordinate system setting information to specify
a correspondence between each of one or more co-
ordinate axes of a coordinate system and each of
attributes each of which is assigned to each of the
one or more coordinate axes, and generates an im-
age including a graph drawn in a coordinate system,
which is set in accordance with the correspondence
specified by the coordinate system setting informa-
tion of the acquired output information, based on da-
ta on the attribute.

13. A data processing device that acquires one set of
output information, output from an external device
which outputs coordinate system setting information
to specify a correspondence between each of one
or more coordinate axes of a coordinate system and
each of attributes each of which is assigned to each
of the one or more coordinate axes, and generates
an image including a graph drawn in a coordinate
system, which is set in accordance with the corre-
spondence specified by the coordinate system set-
ting information included in the acquired one set of
output information, based on data on the attribute.

14. A non-volatile recording medium having a program
recorded thereon that is executable to control a com-
puter of an electronic device including a control unit
to execute:
outputting one or more sets of output information
thereby enabling an image generation device (serv-
er) including a control unit to acquire the one or more
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sets of output information including coordinate sys-
tem setting information to specify a correspondence
between each of one or more coordinate axes of a
coordinate system and each of attributes each of
which is assigned to each of the one or more coor-
dinate axes and data on the attribute and to generate
an image including one or more graphs drawn in a
coordinate system, which is set in accordance with
the correspondence specified by the coordinate sys-
tem setting information included in one set of output
information among the acquired one or more sets of
output information, based on one or more pieces of
the data included in the acquired one or more sets
of output information.
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